The management of pediatric mandibular treatment is challenging for maxillofacial surgeons due to ongoing mandibular growth involving tooth buds [1] . The treatment of such fractures has been a longstanding topic of research. Successful treatment of mandibular fractures signifies an anatomic bony union with restoration of the occlusion.
A mandibular fracture may be either treated conservatively or with open reduction and internal maxillomandibular fixation. When multiple mandibular fractures occur in a child, open reduction and internal maxillomandibular fixation could be often indicated [2, 3] . However, there are concerns about mandibular growth and dentition development with surgical treatment. Therefore, an alternative approach for pediatric patients with mandibular body fracture and malocclusion is conservative treatment using splints with circummandibular wires and intermaxillary fixation. However, treatment by circummandibular fixation with wires and acrylic splints requires general anesthesia or additional sedation for the patient.
We herein present a clinical case in which conservative treatment of pediatric mandible body fractures was achieved with the use of an occlusal splint.
CASE REPORT
An 8-year-old Japanese boy was referred to our clinic complaining of pain in the right mandibular region. The patient fell while playing the day prior to this visit and hit his cheek on the ground. His medical history was otherwise unremarkable. Intraoral findings showed deranged malocclusion. Occlusal contact was observed on the left side but not the right side ( Fig. 1 ). Panoramic radiography revealed displaced vertical fractures with minimal step deformity located in the distal region of the left mandibular canine and right first molar region in the mandible body ( Fig. 2A ). Computed tomography examination showed no other fracture in the bony structure other than the mandible. Finally, the diagnosis of mandibular body fracture in the region of the left canine and right first molar was established.
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The patient received a maxillary splint made of autopolymerizing acrylic resin. Pivot-type splints were fabricated to raise the position of the occlusion on the left side and intraorally adjusted (Fig. 3 ).
Figure3
. The occlusal splint. The split increased the vertical dimension. By the principle of leverage, the right mandibular fracture segment is repositioned.
Conservative movement of the anterior segment of the mandible by occlusal force was induced and repositioned. Finally, occlusal contact was obtained on the right side, and the occlusal state was clinically repositioned by checking with a bite checker 3 weeks after treatment. Panoramic radiography showed that the vertically displaced mandibular segment was repositioned ( Fig. 2B) .
At the 2-year follow-up, the left mandibular canine was erupted and root development of the right first molar region, where the displaced vertical fractures had existed, was normal (Fig.  2C ).
DISCUSSION
This report showed the successful recovery of pediatric multiple mandible fractures by using conservative treatment with the occlusal splint.
About 40% of pediatric patients with maxillofacial fractions have mandibular fractures, around half of whom have multiple mandibular fractures [2] [3] [4] . The most common multiple mandibular fracture pattern is angle and contralateral parasymphysis [3] . The present case also exhibited this pattern. Generally, surgical treatment is performed for multiple fractures with malocclusion. When surgical operation is performed, the management should be minimally invasive with respect to future mandibular growth, development, and function. Titanium miniplates and screws or the biodegradable fixation system can be used [5] . However, operatively managed fractures are significantly more likely to result in adverse outcomes than conservatively managed fractures [3] . Additionally, medical costs for surgical treatment are much higher than that of conservative management.
Even if splints with circummandibular wires and intermaxillary fixation were conservatively adopted for a mandibular fracture with malocclusion, general anesthesia or intravenous sedation would be necessary, even without surgical operation.
The present case showed multiple mandibular fractures and malocclusion. The buccal-lingual displacement of two displaced vertical fractures in the present case was not prominent. The two fractures were on immature permanent teeth of the right first molar and developing bud of the left canine. Therefore, conservative treatment was adopted. Conservative gradual repositioning was expected by using an occlusal splint. The occlusal splint increased the occlusal vertical dimension, subsequently increasing the occlusal bite force. The contact point of the splint and left mandible molar works as a fulcrum, the right masseter muscle works as a point of application, and the fracture segment of the right mandible works as the action point of a lever. Therefore, the right mandibular fracture segment could be repositioned [6] .
The occlusal splint was removed and repositioning of the mandibular segment and bite position could be observed during the treatment period. While the mandibular segment was repositioned, the bite position could be visually inspected by using bite-check paper. Additionally, general anesthesia or intravenous sedation was not necessary for this treatment. Thus, the present treatment avoided adverse outcomes associated with surgical treatment and was more cost-effective. Even if the patient exhibits multiple mandibular fractures and malocclusion, conservative treatment using an occlusal splint could offer an effective treatment alternative to surgery.
CONCLUSION
Conservative treatment using an occlusal splint could offer an effective treatment alternative to surgery, even if the patient exhibits multiple mandibular fractures and malocclusion.
